An integrated clinical program and crowdsourcing strategy for genomic sequencing and Mendelian disease gene discovery by Stitziel, Nathan O & et al,




An integrated clinical program and crowdsourcing
strategy for genomic sequencing and Mendelian
disease gene discovery
Nathan O. Stitziel
Washington University School of Medicine in St. Louis
et al
Follow this and additional works at: https://digitalcommons.wustl.edu/open_access_pubs
This Open Access Publication is brought to you for free and open access by Digital Commons@Becker. It has been accepted for inclusion in Open
Access Publications by an authorized administrator of Digital Commons@Becker. For more information, please contact engeszer@wustl.edu.
Recommended Citation
Stitziel, Nathan O. and et al, ,"An integrated clinical program and crowdsourcing strategy for genomic sequencing and Mendelian
disease gene discovery." NPJ Genomic Medicine.3,21. 1-10. (2018).
https://digitalcommons.wustl.edu/open_access_pubs/7008
   	
 !"`&)FS4'99$%8+-.2.Y.-Z.^4H'&;@6S&''8-.2.@,&%9;%8'G6P'%IF)8/.0.1.2.@)$NF#6L)>^)'-./.2.P,)F%$^6PN8?)'] -.2.^%>,)&IM6L))9-)8I\)8)RN(F)8-./.2a8I%)+849'I\%9')9'9B';J4&E.5&%+,)F)8I_4F'8b9*49A%;)$D)>'5)9'=&4K'>;.5&%+,)FS'84F%>L'I%>%8'c5SLdefghijfklmnohonpofggiqrfsqiqpjtfpfqfjiuvlgignwxfqrfyilqrignorfogzjtfknyfu{ylofjinynp|nwklq|ulgfgofkliqg{q}qn~qljifqjg~ijtjtfgf{qrilpqngfrrignorfognwjfqtlfunkhyfhofgfqjljinqglqrof{iofjofljkfqjv|k{yjihyftflyjtulofghfuilyigjgfofz~frfguoivflqiqjfpoljfruyiqiulyrilpqngjiulqrofgflouthonpolk{giqp~tnyffnkflqr~tnyfpfqnkfgf{fquiqpwnoxfqrfyilqrigflgfpfqfrigunfo|tighonpolkfkhyn|gghfuisuulgflgufojliqkfqjhlolkfjfogzlunkh{jljinqlylqly|gighihfyiqfjtljignhjikifrwnoxfqrfyilqrigflgfpfqfrigunfo|~ijtloilqjulyfogj{qfrjnghfuisuiqtfoijlqufknrfgzlqiqjforiguihyiqlo|uon~rgn{ouiqpgjoljfp|wnopfqnkiugf{fquflqly|gigzkljutkl}iqpwnolrrijinqlyulgfgzlqriqjfpoljinqnwjtfsqriqpgofploriqppfqful{glyij|~ijtjtfuyiqiulyklqlpfkfqjhylqtfiqjforiguihyiqlo|pfqfrigunfo|jflkiquy{rfguyiqiulyzunkh{jljinqlyzlqrfhfoikfqjlyvinkfriulyghfuilyigjg~tniqjfolujjnirfqjiw|jtfpfqfjiufjinynp|nwjtfrigflgfzlqr~tfqgn~lolqjfrzjnrfigfikhonfrnoqnfyjofljkfqjgwnolwfujfrhljifqjgtighonpolkfwfujify|iqjfpoljfgjtfuyiqiulylqrofgfloutkigginqgnwlqlulrfkiukfriulyufqjfolqrlwnorgvnjtrilpqngjiulqrjtfolhf{jiunhjinqgwnohljifqjgg{wfoiqpwonkpfqfjiurigflgfjkl|jtfofwnofvfpfoklqfjnnjtfolulrfkiukfriulyiqgjij{jinqgfqplpfriqikhyfkfqjiqppfqnkiukfriuiqfhonpolkg ¡¢rni¡ g£¤¤¥¦§¨©ª«¬­®©§«¨y¯jtn{ptoloflg{qi{frigflgffqjijifgzxfqrfyilqrignorfogloflyjnpfjtfoknofwof{fqjjtlqhofin{gy|jtn{ptjlqrunyfujify|lwfujkiyinqgnwhljifqjg~noyr~irf°wjfqyiwfjtofljfqiqpnoutonqiuly|rfviyijljiqpzxfqrfyilqrigflgfgloffgjikljfrjnluun{qjwnolqr±nwhfriljoiulqrlr{yjtnghijlylrkigginqgzofghfujify|loy|knyfu{ylorilpqngiglqriqriir{lyifrklqlpfkfqjjtljjlopfjgjtf {qrfoy|iqp hljtnht|ginynp| ulq ikhonfjtf{lyij|nwyiwfwnoklq|nwjtfgfhljifqjgtfofloflhhonikljfy|²zuyiqiuly|rfguoivfrolofxfqrfyilqrigflgfgzlqrnqy|lvn{jtlywnwjtfgftlfluyfloy|rfguoivfrpfqfjiuul{gf tf jnjlyq{kvfonwxfqrfyilq rigflgfgkl|vfg{vgjlqjily|tiptfoz yfliqpklq|qf~unqrijinqgjnvfuyiqiuly|rfguoivfrqlrrijinqzjtfvfqfsjgnwpfqnkiugf{fquiqpiqxfqrfyilqrigflgfgfjfqrvf|nqriqriir{lyg~ijtolofrignorfogfqfgofghnqgivyfwnoylopffwfujgiqxfqrfyilqrignorfogkl|
³"´µ¶·"¸ ¹ºµ»³"´»¹ºµ¶´»¼¹ºµ¶









































	D	+DDD.'-I 		 	  "	



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 0*+/  %
/












































































































































































































































































































































































































































































































































ghijikiljm gnopqrlrinjlhstjtrikimrm uvptwiotjrlhxinhnyimrmz{lwt|}ghijiklh}lj|}stjtrik}~lrl}|ti|tjriit|stjt|imtlmt}lmmnkilrinj lwiljr}plr{nytjikir||irinjlh}klmtmghijiklh}ijrtwtjrinjuvptwiotjrlh}mrq|}|tmiyjlwiljrljlhmim


































































































































































































































































































































































































































































































































































































































































































































































































































































































































©ª«¬­®¯°±­²³´µ¶²°µ®¯­³·­¶¯ ¶¯°¸ °²¶°µ¹º»¼½°¬°²½°­²¾°²¹¿­½À°±­½­²°Á°®°´µ½¯ ²³Â¾°²¹¿­½À°±­½­²°ÃÄÅÆÇÈÉÄÆÉ
 	





		
		

			



		
	
 !"#$%&'$()&*+,-. /01234 56		7
89	
:			

		


!93#;<=>25?25@/012.431ABCD


E6
	

	

		F;'+G&*+#$%$<+H-20..?20@1/012I432JA
 
K
L			B
			7E"2

	M'+N+F;'+#$%$<+OPI1?I2./012.430Q
R
L	

	AE D@!QJ9
9

B	2			M'+N+F;'+#$%$<+OO31@?32 /012I43 S8A
A

	AE D@






!D2	T	

			M'+N+F;'+#$%$<+OO 50?31I/012I4
UVWXYZZW[[!	
		
	

31 

	
			

	



		




/	4
	B


		
	!	




	


:	
				

	



 
	


:	
		
		

	



T	

	

		


!
			

\]
	]		]]31]^!
/	4012
			R
_`
abcdeafghijekhihaelmnopqrmor stuvhwxekhabyz{aezwxhb|h{x{xe}ea{ezf~ieveaiehadeafghijekhihaeeweyzix
